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Abstract
Background: A requisite for ethical human subjects research is that participation should be informed and
voluntary. Participation during the informed consent process by way of asking questions is an indicator of the
extent to which consent is informed.
Aims: The aims of this study were to assess the extent to which parents providing consent for children’s
participation in an observational tuberculosis (TB) research study in India actively participated during the informed
consent discussion, and to identify correlates of that participation.
Methods: In an observational cohort study of tuberculosis in infants in South India, field supervisors who were
responsible for obtaining informed consent noted down questions asked during the informed consent discussions
for 4,382 infants who were enrolled in the study. These questions were post-coded by topic. Bivariate and
multivariate analysis was conducted to examine factors associated with asking at least one question during the
informed consent process.
Results: In total, 590 out of 4,382 (13.4%) parents/guardians asked any question during the informed consent
process. We found that the likelihood of parents asking questions during the informed consent process was
significantly associated with education level of either parent both parents being present, and location.
Conclusions: The findings have implications for planning the informed consent process in a largely rural setting
with low levels of literacy. Greater effort needs to be directed towards developing simple participatory
communication materials for the informed consent process. Furthermore, including both parents in a discussion
about a child’s participation in a research study may increase the extent to which consent is truly informed. Finally,
continuing efforts need to be made to improve the communication skills of research workers with regard to
explaining research processes and putting potential research participants at ease.
Background
The aims of this study were to assess the extent to
which parents providing consent for children’s participa-
tion in an observational tuberculosis (TB) research study
in India actively participated during the informed con-
sent discussion, and to identify correlates of that
participation.
An essential requirement for ethical research is that
participation in trials should be informed and voluntary.
However, operationalization of the principle of informed
consent in community settings with low levels of educa-
tion and research literacy can pose challenges, especially
since standardized consent protocols may not be applic-
able across different social, cultural and economic set-
tings [1-3]. Medical research in children poses particular
concerns for informed consent because of children’s sta-
tus as a vulnerable population, legally incompetent to
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make decisions about their own participation in research
studies [4]. A child’s parent or legal guardian usually
serves as a proxy consenter, making decisions about
research participation on behalf of the child. In many
countries, including India, only one parent/guardian’s
signature is legally required to enrol a child in a study.
However, household decision-making processes and
gender differences in attitudes towards health research
mean that researcher decisions about which parent to
approach for consent can have implications for the pro-
cess of informed consent in terms of the amount of
information requested by potential research subjects, as
well as ultimate decisions about whether or not to parti-
cipate [5-8].
Researchers have started to work towards developing
cross-cultural understandings of research ethics by
examining research literacy and the informed consent
process in sub-Saharan Africa, North Africa and Asia
[5-7,9-14]. A range of issues have been identified with
respect to the transferability of a code of medical ethics
across different settings. These include questions around
the relative importance of community versus individual
consent [6,15-17], and whether consent can be truly
informed amongst populations with low research lit-
eracy; for example, it may not be easy to impart key
concepts of clinical research such as randomization, pla-
cebo and future societal good versus current individual
benefits [18]. A further concern is that organizations
that conduct research may also provide health care ser-
vices which create a high level of trust; this can be a
barrier to healthy skepticism necessary for asking ques-
tions about the aims and consequences of a research
project [9,19]. A related issue is the common phenom-
enon of ‘therapeutic misconception’, where research
subjects incorrectly interpret the primary purpose of a
clinical trial to be therapeutic rather than experimental,
sometimes resulting in false hopes about individual out-
comes [20,21].
Recent reviews of the research process in developing
country settings have endorsed the importance of com-
munity-level participation and subsequent individual
consent for research, particularly in rural areas where
community level decision-making is more prevalent
compared to urban areas [3,5,6,21]. In line with these
recommendations, most community research studies in
developing countries are preceded by community-wide
information sessions and handouts as a first step for
raising awareness of the research study and procedures.
However, understanding of the nature and purpose of a
research study is often low, even where informed con-
sent has been obtained through standardized and
approved procedures [22]. Moreover, few questions may
be asked during the informed consent process although
participants continue to have questions about the study
and are provided ample opportunities to clarify any
doubts or seek further information [18].
In order to ensure ethical research across different
social and cultural contexts, there is a need for more
empirical evidence to understand the informed consent
process. This is particularly important in developing
countries, where the enforcement of codes of medical
research ethics may be weaker. The analysis reported in
this paper contributes to debates about how to increase
researchers’ engagement with research participants, by
focusing on the process of consent for enrolling children
in a community-based prospective study to assess the
incidence of pulmonary tuberculosis (TB) in infants in
rural South India. We were interested in examining the
extent to which individuals giving consent actively parti-
cipated in the consent process, and identifying the cor-
relates of participation. The proxy measure for
participation was whether any question was asked dur-
ing the consent discussion.
Methods
Study Setting
The study reported here analyses data collected during
the informed consent discussions for an observational,
cohort study that was designed to assess the incidence
of TB in infants enrolled within 2 weeks of birth and
followed up for a period of 2 years. The study was con-
ducted in the Palamaner area of Chittoor district in
Andhra Pradesh, and the study area included villages
and towns. The area is largely rural and semi-urban,
with the majority of the population being involved in
agriculture or agriculture related activities. The study
area was divided in to 594 population units of discrete
villages and towns, with a minimum population of 200.
These were classified as rural low development, rural
high development, or semi-urban, on the basis of infra-
structure and development indicators including electri-
city, road and transport, and presence of a school and
health facility. Infants were included in the study if they
were BCG-vaccinated and were available for follow up
for 2 years after enrollment, and a parent or guardian
provided informed consent. Infants were randomized to
active surveillance (regular home visits every 2 months
for 2 years, which included anthropometry and a brief
questionnaire to detect signs and symptoms of TB) or
passive surveillance (cases were recorded if reported at
health care facilities). The study did not involve any
investigational product, but included a standardized pro-
tocol of TB diagnostic procedures if infants were sus-
pected of having TB. Of a total of 7,424 recorded births
in the study area, 4,878 fulfilled inclusion criteria and
4,382 (89.8%) were enrolled as participants. The study
was approved by the institutional ethical review board
of the St John’s National Academy of Health Sciences
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and the Ministry of Health Screening Committee of the
Government of India, in addition to which it underwent
ethical review by a contracted Ethical Review Board of
the Aeras Global TB Vaccine Foundation.
Informed Consent Process
The field supervisors in the study team were responsible
for obtaining informed consent. This team of 12 (with
some replacements over the course of the study) was all
male, each with a minimum of 12 years of school educa-
tion. A minority of them had received a tertiary educa-
tion. Study physicians and research nurses were not
involved in the consent process, in case the power dif-
ferential between health care providers and the study
population influenced parents’ decisions about whether
to enrol their children in the study.
Study personnel were trained on ICH-GCP (Interna-
tional Conference on Harmonization - Good Clinical
Practice) guidelines and on informed consent proce-
dures as part of a professional development program.
They were sensitized to the historical antecedents of
current guidelines for the protection of human volun-
teers in clinical research. Specific to this research study,
all personnel involved in obtaining consent were
instructed to encourage questions from the parent pro-
viding consent and to note down the questions and
comments at the back of the consent form if the ques-
tions went beyond simple clarifications of the contents
of the informed consent form.
Parental consent was taken from any parent who was
available at the home of potential participants. Initially a
confidential setting was sought for the consent process.
In practice, however, the discussions often took place in
the presence of other family members or neighbours
after the parent indicated his or her comfort with their
presence. In this situation, the study team members
were instructed to ensure that the decision to participate
should be taken independently by the parent, without
pressure from the other people present. Research coor-
dinators and study managers would observe the
informed consent process on supervisory visits and pro-
vide feedback to field supervisors to strengthen partici-
patory consent practices.
The informed consent form was translated into collo-
quial Telugu, the local language. It was structured around
questions, as the study team felt that this approach is
more intuitive than a narrative consent form for both the
study personnel and parents [8]. The main questions
addressed in the consent form related to the identity of
the sponsor; reasons for being selected for participation;
study procedures including the TB diagnostic process;
potential risks and benefits; confidentiality; research
organizations’ responsibilities; and, whom to contact for
further information. After consent had been obtained,
the socio-demographic characteristics of the parents
were documented during a subsequent visit as part of the
baseline information for each study subject.
Analysis
Once recruitment for the research study was completed,
the questions asked during the informed consent were
coded into a range of different categories, loosely corre-
sponding with the structure of the informed consent
document. As many of the questions did not correspond
exactly to the questions posed in the informed consent
sheet, new codes were also created. The informed con-
sent data were entered into the larger database for the
study, which included socio-economic household
characteristics.
The data were analysed in Statistical Package for the
Social Sciences v. 17.0 (SPSS). Frequencies for type of
question asked were calculated first. Subsequently,
cross-tabulations with chi squared tests were conducted
to identify statistically significant associations between
asking a question during the consent discussion and a
range of household social, economic and demographic
variables. These included level of development of settle-
ment in which the household was situated (low rural,
high rural, semi-urban); mother’s age; religion (Hindu,
Muslim or other); Caste (Dalit/Harijan or other; Dalits/
Harijans are the lowest Hindu caste in India and are
typically socially and economically disadvantaged); and,
mother’s and father’s education and occupation. House-
hold construction material and household cooking fuel
use were also assessed as indicators of socio economic
status (SES); stone and brick construction was consid-
ered higher SES and all other constructions lower SES,
and liquid petroleum gas was considered higher SES
and all other types of cooking fuel use were considered
lower SES. Other variables that were examined were
household exposure to TB (we thought this might
increase questions asked); both parents being present
during consenting; and, which parent - mother or father -
signed the consent form. Finally, the relationship between
the fieldworker taking the consent and participation in
the informed consent discussion was explored.
In the next stage of analysis, a multivariate logistic
regression model was constructed to examine the effect
of socio-economic and demographic variables on partici-
pation in the informed consent discussion. The binary
outcome variable was “Did either parent ask a question
during the informed consent discussion?” All the vari-
ables from the bivariate analysis that had shown signifi-
cant association were included, except for the identity of
the fieldworker. The reason for excluding the fieldwor-
ker variable was that our focus in the multivariate analy-
sis was to identify participant related factors affecting
participation in informed consent.
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Results
Out of the 4,382 children enrolled in the study, 4,095
(98.6%) of informed consent forms were signed by the
child’s mother. The child’s father signed the consent
form for 60 children (1.4%), and a guardian signed for 2
children. In only 287 cases (6%) were both parents pre-
sent during the informed consent process. Out of these
children, the mother signed the consent form for 271
(94.5%) children. In total, 590 out of 4,382 (13.4%) par-
ents/guardians asked any question during the informed
consent process.
Table 1 shows the range and distribution of questions
asked during the informed consent process. Some
households asked more than one question. Since each
question was captured separately, the total number of
questions (1,239) exceeds the number of households
where questions were asked (590). The questions cov-
ered a range of issues, relating directly and indirectly to
the content of the informed consent document. The
highest proportion pertained to the nature of TB diag-
nostic tests to be performed on the child (23.7%), and
possible risks to the child of being in the study (23.4%).
The third most frequent question was about benefits to
the child or family of participating in the study (17.8%),
followed by general questions about TB infection, diag-
nosis and treatment (17.3%). Ninety-nine people (16.8%)
enquired about the rationale or purpose of the study.
Concerns that were expressed were about who to con-
tact with any questions (16.4%), and how being in the
study would affect treatment for other childhood ill-
nesses (14.9%). Just over 10% of parents who asked any
question asked whether free treatment would be avail-
able for the child and family members during the period
that the research project was being conducted.
Table 2 shows the bi-variate analysis of factors asso-
ciated with asking any question(s) during the informed
consent process. There were highly significant associa-
tions (p < 0.001) between asking questions and subjects’
residence (semi-urban, rural high development or rural
low development); higher parental education; both par-
ents being present during the consent discussions; and
the use of liquid petroleum gas as the main household
cooking fuel (an indicator of higher socio-economic sta-
tus where the majority of households 92.6% used solid
cooking fuels).
Other factors that were associated at the p < 0.05 level
were religion (with Muslims being more likely to ask
questions), caste (socially disadvantaged Dalits were less
likely to ask questions), parental occupation, and which
parent signed the consent form (more questions were
asked when fathers signed). Factors that did not appear
to have a statistically significant association with partici-
pation during the consent discussion were mother’s age,
the house construction material (another indicator of
socio-economic status), and reported household expo-
sure to TB.
Table 3 presents the results of the binary multiple
logistic regression model to investigate correlates of par-
ticipation in the informed consent process. The model
included socio-demographic characteristics (residence,
age of mother, religion and caste); household socio-
economic characteristics (fuel used, construction of
walls, father’s occupation); parental characteristics (edu-
cation level of parent who signed consent form); and,
characteristics of the informed consent process (were
one or two parents present at the discussion).
Location had an effect on participation, with residents
of low development rural areas least likely to ask ques-
tions, and residents of semi-urban areas most likely to
ask questions. Education level was important, with those
of a higher education level more likely to ask questions
than those with a lower education level. The number of
parents present during the consent discussion had a
Table 1 Distribution of questions asked during informed
consent discussions*
Nature of question n % of
participants
(n = 590)
% of
questions
(n = 1,239)
TB skin and sputum diagnostic
tests
140 23.7 11.3
Risks to child of being in study 138 23.4 11.1
Benefits of being in study 105 17.8 8.5
Questions and comments about
TB symptoms and treatment
102 17.3 8.2
What is the rationale for/purpose
of the study
99 16.8 8.0
Duration of study 97 16.4 7.8
What are the study procedures 88 14.9 7.1
Confidentiality of child’s
information
62 10.5 5.0
Implications of participation for
child’s other health care needs
56 9.5 4.5
Questions and comments about
other diseases
55 9.3 4.4
Who to contact with questions 53 9.0 4.3
Sponsors responsibility if child
hurt during the study
52 8.8 4.2
Availability of treatment for child
or family members
49 8.3 4.0
Who is the sponsor of the study 32 5.4 2.6
Eligibility for the study and who
else participating
31 5.3 2.5
Costs of being in the study 25 4.2 2.0
Comments: Approval of the study
or hospital
24 4.1 1.9
Any other question or comment 31 5.3 2.5
Total 1239 100 100
*Analysis of 1,239 questions asked from 590 out of 4,382 informed consent
discussions in which a question was asked. Multiple questions were recorded
in some consent discussions.
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Table 2 Characteristics of the study sample, and bi-variate analysis of participation in consent discussion
Number (N = 4382) No (%) within each category who asked question p-value1
Participation in Informed consent
Asked a question 590 590 (100)
Did not ask a question 3792 0 (0)
Residence
Rural low development 1863 193 (10.4)
Rural high development 2069 307 (14.8) < 0.001
Semi-urban 450 90 (20)
Age of Mother (years)
17-19 326 58 (17.8)
20-24 2710 355 (13.1) 0.119
25-29 1118 145 (13.0)
30+ 228 32 (14.0)
Religion
Hindu 3751 488 (13.0) 0.045
Muslim 614 101 (16.4)
Other 17 1 (5.9)
Caste
Dalit/Harijan (Low caste) 850 99 (11.6) 0.046
Other 3532 491 (13.9)
Mother’s education
Illiterate 1337 130 (9.7)
Primary 1251 179 (14.3)
Secondary 803 118 (14.7) < 0.001
High School 729 116 (15.9)
Higher Sec and College 262 47 (17.9)
Father’s education
Illiterate 992 99 (10.0)
Primary 1083 142 (13.1)
Secondary 1021 143 (14.0) 0.001
High School 896 140 (15.6)
Higher Sec and College 390 66 (16.9)
Mother’s occupation
Professionals, managers, technicians 48 6 (12.5)
Skilled workers (non-agriculture) 133 21 (15.8) 0.026
Skilled agricultural workers 1251 138 (11.0)
Unskilled workers and unclassified 2950 425 (14.4)
Father’s Occupation
Professionals, managers, technicians 132 23 (17.4)
Skilled workers (non-agriculture) 860 143 (16.6) 0.008
Skilled agricultural workers 1578 200 (12.7)
Unskilled workers and unclassified 1812 224 (12.4)
Construction of walls
Stone and Brick (higher SES) 3484 461 (13.2) 0.202
Other (lower SES) 898 129 (14.4)
Main Source of cooking fuel
Liquid Petroleum Gas (higher SES) 323 63 (19.5) 0.001
Other (lower SES) 4059 527 (13.0)
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large effect on participation, with questions much more
likely to be asked if both parents were present (Odds
ratio = 7.5). All other variables were not significantly
associated with asking questions; possibly because they
are collinear with education and their effect is captured
in the model by the education variable, or because of
the small number of observations.
Discussion
Institutional and government ethical review boards play an
important role in ensuring that clinical and epidemiologi-
cal research studies have well-defined and documented
procedures for obtaining voluntary and informed consent
from research participants. However, too often, little atten-
tion is paid to how the processes of obtaining consent are
conducted. Important indicators of these processes are the
extent to which research subjects participate in consent
discussions and understand the nature of the research
study. In developing countries, a further concern is that
many of the principles of medical ethics have been
developed within the social context of Europe and North
America, and local considerations for obtaining consent
may need to be better understood. The conduct of
research studies in children poses further questions for
how to establish procedures for obtaining parental consent
that respect the autonomy of parents as well as protect the
Table 2 Characteristics of the study sample, and bi-variate analysis of participation in consent discussion (Continued)
Household exposure to TB
No 4293 579 (13.5) 0.454
Yes 89 11 (12.4)
Number of parents at consenting
1 4095 451 (11.0) < 0.001
2 287 139 (48.4)
Who signed consent form
Mother 4320 575 (13.3)
Father 60 14 (23.3) 0.025
Other 2 1 (50.0)
1 Chi-squared test for significance of association with outcome variable (did participant’s parent ask a question during the informed consent discussion?).
Table 3 Correlates of asking questions during informed consent process
Variable (Comparison group for categorical variables) Odds Ratio (95% C.I.) Confidence Interval
Residence (low development rural area)
High development rural area* 1.376 1.126 - 1.681
Semi-urban area* 1.665 1.178 - 2.340
Mothers Age (17-19yrs)
20-24 yrs .779 .564 - 1.076
25-29 yrs .777 .543 - 1.112
30+ yrs .878 .527 - 1.463
Religion (Hindu)
Muslim 1.106 .838 - 1.461
Other .217 .027 - 1.773
Caste is Dalit or Harijan (low caste) 1.134 .878 - 1.463
Uses Liquid Petroleum Gas (higher SES) 1.066 .739 - 1.538
Walls of house made of brick or stone (higher SES) 1.148 .912 - 1.444
Father’s occupation (non-skilled worker)
Professional, manager or technician 1.285 .747 - 2.209
Skilled worker other than agriculture 1.087 .630 - 1.876
Skilled worker agriculture 1.164 .677 - 1.998
Education level of parent who signed consent (illiterate)
Primary* 1.531 1.187 - 1.976
Secondary* 1.625 1.220 - 2.164
High school and above* 1.754 1.315 - 2.339
Both parents present at consenting* 7.319 5.693 - 9.547
* p < 0.05.
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interests of the child. This study of participation in con-
sent discussions in a community-based neonatal study
contributes to the thinking about research engagement
with participants, and consent for vulnerable populations.
Only a small fraction (13.5%) of parents asked any
questions during the informed consent process. One
possible reason for low participation could have been
that a significant number of doubts and concerns were
clarified during the prior community information ses-
sions (n = 196). Community sessions had been held in
schools and village meeting spaces, and were attended
by students, teachers and parents. However, when we
analysed the focus of the 176 questions that has been
recorded over the course of the community information
sessions, the majority of these (61.3%) were related to
doubts about signs and symptoms of TB. The relatively
few questions asked about the study procedures indicate
that the community information sessions are not likely
to be a major explanatory factor for low participation in
the informed consent process. Another possible reason
for low participation is that the study was being con-
ducted under the auspices of an organization that has
provided charitable health services in the community for
more than 30 years; this may have led to an implicit
trust in the beneficence of any study being conducted,
associated with lower likelihood of expressing doubt or
seeking clarification.
If participation is taken as an indicator of the extent
to which consent is informed, it is a matter of some
concern that so few questions were asked during the
informed consent discussions, despite significant efforts
being made on the part of the research team to encou-
rage open discussion and questioning, and allow house-
holds to be involved in the consent process. This may
well result in poor understanding of the nature of the
research study, as found in other settings [10,18,22].
The analysis identified location, education level and
both parents being present during the consent process
as the most important factors affecting participation in
the consent process. Those in more developed areas
(rural areas with high development and semi-urban
areas) were more likely to ask questions, perhaps indi-
cating a greater exposure to health education, media
and information about research. This could be asso-
ciated with greater ability to formulate questions and
confidence to ask them. The effect of education may be
related both to those who are educated having a better
understanding of research processes (and therefore hav-
ing a better idea of which questions to ask), and having
greater confidence to ask questions. A study of the qual-
ity of informed consent in South Africa reported similar
findings with regard to education [13].
The fact that more questions were asked in our study
when both parents were present may indicate a greater
confidence to ask questions in a group setting. However,
some of this effect may also be gender-related, with
fathers more likely to ask questions to researchers than
mothers (in the vast majority of cases where only one
parent was present, this was the mother). This effect
may be even more pronounced in our study, since all of
the study team members obtaining consent were male.
These findings suggest that further research is needed
to understand the extent to which participation in
informed consent discussions is influenced by the gen-
der of both the research participant and study team
members.
There are some limitations to this study. First, asking
questions during the consent process is taken as an indi-
cator of the extent to which consent is informed; this
may not necessarily correspond with actual knowledge
and understanding of the research process. Second, we
made the assumption that field supervisors were equally
likely to write down any questions asked during the
consent process. It is possible, however, that the likeli-
hood of recording questions asked was related to the
ability/interest of fieldworkers. We believe that the peri-
odic supervision by the project coordinator of field
supervisors for the consent process and recording of
questions strengthens the validity of data. Another issue
is the possible relationship between fieldworker charac-
teristics and parents’ comfort asking questions. In bi-
variate analysis, we found an association between the
fieldworker who took the consent and whether any
question was asked; however, we did not have sufficient
information on fieldworker characteristics (such as com-
munication style, educational background, previous
experience with research) to conduct further analysis of
this important area. Given that previous research in
South Africa found that the quality of informed consent
was better when consenters had more experience [13],
and other authors have suggested that research workers
do not always have the necessary communications skills
to encourage open discussion and questioning of a
research project. [7], this is an important area for future
research. A final limitation is that the findings are lim-
ited to one study. However, the number of cases is large
(n = 4382), and the data can be said to be broadly
representative of rural India.
Conclusions
Our findings provide two important lessons for planning
the process of informed consent for enrolling children
in research studies in developing country settings. First,
given that socio-economic status and education are sig-
nificant predictors of whether any questions were asked
during the informed consent process, it is critical to put
more effort into considering innovative approaches for
making discussions during the consent process more
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interactive. This may involve including pictures, stories,
and some test of understanding of the study aims and
procedures. A primary concern for researchers should
be to make the process more accessible and meaningful
for research participants of all socio-economic groups,
and to raise the level of research literacy within the
community. Apart from carefully considering the con-
tent of informed consent procedures, the impact of
training research team members in communication
skills (for example, limited jargon and pausing after
every sentence to allow opportunities for questions) on
research subjects’ participation and comprehension
should be examined in future research. The collection
of data on participation can also serve as a useful moni-
toring indicator for quality of informed consent pro-
cesses within research studies.
A second issue for consideration in conducting
research with children is the amount of effort that
should be put into seeking two parents’ participation in
the consent process, where possible. Although mothers
are the primary caregivers of children and are likely to
be easier to reach in a household study, our analysis
showed that fathers were much more likely to ask ques-
tions during the informed consent process. In order to
promote consent that is truly informed, it may be desir-
able to create more opportunities for fathers to discuss
research studies with research workers. Given that
fathers are harder to reach during working hours, this
could increase the costs of the consent process signifi-
cantly, which can be a deterrent where research funds
are constrained. If mothers are targeted as the primary
consenters for children’s studies, participation in con-
sent may be increased by having female research work-
ers conduct the consent discussion; it would be valuable
to conduct further research to test this hypothesis.
Finally, this research points to the importance of gener-
ating more empirical evidence on consent and under-
standing of informed consent in different settings, and of
building quality assurance of these procedures into
research protocols. With the growing volume of health
research being conducted across different social, cultural
and economic settings, it is critical for researchers to
continue to introspect on ethical aspects of their work
and increase their engagement with research participants.
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